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A.4 Helium Cross Sections

i °
‘ For helium, with a photionization threshold at 504 A,

we have used the cross sections given by Jacobs (1971)., These

! ~ are displayed in Table A-9. -3
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B-1
APPENDIX B
THE DIFFUSIVE TRANSPORT MODEL
. The model used for the diffusive transport of atomic oxygen ions
is essentially that of Schunk and Walker (1973).' There are two rele-
vant equations, the first of which is the equation of continuity

ony 4 Vo(njv) = %-Lg

2t (B-1)

where nj is the number density of species j, !j is the drift velocity,

Pj is the production rate, and Lj is the loss rate. The second rele-
vant equation is the equation of motion. 1If thermal diffusion,
viscosity, and non-linear acceleration terms are neglected, the particle

drift velocities may be obtained by solving the equations

Ve -nimi G - njgg B = nimi D (n-v) (3-2)
where Pj=njij is the partial pressure for species j, Tj is 'its
temperature, mj its mass, ej its charge, G is the acceleration due
to gravity, E is the electric field, k is Boltzmann's constant, and
Tk is the momentum transfer collision frequency of species j with
species k. Equation (B-2) is valid for both electrons and ions. Using
the subscripts i and j to denote ions, n and m to denote neutrals, e

to denote electrons, and the convention that a sum over subscript k is

over all particles, equation (B-2Z) takes the following explicit form

for electrons:

Tpe —NeMe & -neee E = neme {!m (Ve —ve ) (B-3)
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B-2
This equation determines the electric field:
: ,
eE - .;: [-V?c +NQMQ_C1_ +h¢M¢§\'¢l (!!.-!’,\] (3-4) |
where 95'|e°|- The electric field can be eliminated from (B-2) «

with the help of (B-4). If the neutral atmosphere is assumed stationaryj
terms of order me/mj are neglected, and ion-ion and ion-electron col-
lision frequencies are neglected (compared to ion-neutral collision
frequencies), the equation for a single ion (0* in this instance)

reduces to

: LT i ol gt m; T ]
b 4o [ AR LAS _-ﬁ':'-& ’Fj';vne +,-‘!,;VT¢ (B-5)

TR LN T
. % : i 2 dies
where r, =n Tip 1 the effective ion-neutral collision frequency.

For the vertical component, the equation for the drift velocity

becpmes i
g dn A 3 (TesT) %
Va=-5D {3‘{ +n[1 '—f;_;" *-L'n-‘?‘ *‘%‘%%—%’4] (B-6)

where D-%%, , and the subscripts have been dropped from quantities
that refer to the ion. It can be shown that, in the presence of a
magnetic field, the diffusion coefficient D is reduced by the factor (
sinzl, where I is the dip angle. If (B-6) is substituted in (B-1), and

the time derivative is set to zero, the resulting diffusion equation

is one of second order in the ion density n. 7




